3GPP TSG GERAN #34

Tdoc GP-070710
Shenzhen, China

Agenda item 7.1.5.3, 7.1.5.4
May 14th – 18th, 2007

Source: Ericsson


3GPP TSG GERAN #34


Tdoc GP-070710

Analysis of impact on 45.005 due to RED HOT and HUGE
1 Introduction

This contribution is a first review of the impact on TS 45.005 requirements from introducing the new features of WIs RED HOT and HUGE in the GERAN Evolution development (see references [1] - [2]) and in combination with other new features WIs like RTTI (reference [4]) and MSRD (reference [3]). Although there are still a number of technical issues to be solved before final performance simulations can start, it is considered valuable to review this Technical Specification to identify the most important parameters that need to be specified. Such a review may also help to find any overlooked issues.
2 Review of TS 45.005
The review is done chapter by chapter and relevant comments noted as follows.

2.1 Frequency bands and channel arrangement
No changes are considered in this chapter. Introduction of new bands is independent of GERAN Evolution existence. The channel designation process also includes a large portion of legacy aspects.
2.2 Transmitter characteristics

A clear definition of output power is needed for any new modulations introduced.

Proposal: Use similar definition for the new modulations as used for 8-PSK
2.2.1 Output power

2.2.1.1 MS

For the MS, new tables with relevant power classes need(s) to be added. Maximum 3 power classes are proposed. The possibility to use same power capability for all modulations of higher order than 8-PSK, should be considered to minimize capability handling.
The power control levels are reused as is for all modulations.

The MULTISLOT_POWER_PROFILE for the new modulations need to be added.

2.2.1.2 Base station

For BTS supporting higher modulations, a manufacturer declaration of the maximum output power capability for each modulation need to be extended to the new modulations.

The principle of using same power level steps for all modulations is reused. The same procedure applies to power tolerances of power steps. 
2.2.2 Output RF spectrum

The actual spectrum requirements are clearly depending on the choice of modulations, TX filters and symbol rate. The final concepts should consider minimizing the number of options.
2.2.2.1 Spectrum due to the modulation and wide band noise 

As a proposal the spectrum options could be restricted to two:

· UL level A & DL level A: same spectrum requirements as today for 8-PSK

· UL level B & DL level B: new spectrum requirements to reflect the impact of higher symbol rate and possibly new TX-filter
Other parts of this clause may be kept intact.

2.2.2.2 Spectrum due to switching transients 
The requirements for existing 8-PSK could be used as the working assumption for higher order modulations. QPSK may be handled in the similar way as the PAR relation is closer to 8-PSK than GMSK. 
2.2.3 Spurious emission

If the existing requirements are used for higher modulation, this will induce even more stringent requirement than 8-PSK did at its introduction, due to the higher PAR. Still it is proposed to use the same requirement as the working assumption, mostly due lack of information of the impact for the moment.

2.2.4 Radio frequency tolerance

No change is needed.

2.2.5 Output level dynamic operation

No change is needed.

2.2.6 Modulation accuracy

It will be necessary to introduce a new subclause for each new modulation. The measurement filters and the performance requirements need to be specified in a similar way as was done for 8-PSK. Introducing higher symbol rate require at least a different measurement filter (same for all modulations?). Whether the requirements will be the same or not for legacy symbol rate and increased symbol rate needs further study.
If compression to reduce PAR is allowed, the algorithm(s) has to be standardized. Possibly two sets of requirements are needed, if both options (with and without compression) is allowed.
2.2.7 Intermodulation attenuation
No change is proposed due to GERAN Evolution.

2.3 Receiver characteristics

2.3.1 Blocking characteristics

The blocking requirements are specified irrespective of modulation used. It is assumed this will still be the case.
2.3.2 AM suppression characteristics

Minor editorial changes needed to include new modulations.
2.3.3 Intermodulation characteristics

The Intermodulation characteristics are specified irrespective of modulation used. It is assumed this will still be the case.

2.3.4 Spurious emissions

The Spurious emissions are specified irrespective of modulation.
2.4 Transmitter/receiver performance 

2.4.1 Nominal Error Rate (NER)

If it is agreed that NER need to be specified, an approach similar to the 8-PSK specification can be used with adjustments of input levels, considering different PAR values (for the upper limits) and the different reference sensitivity (for the lower limits) for other modulations.
2.4.2 Reference sensitivity level 

New tables for Input levels for reference performance are needed for each modulation, including requirements for all applicable MCSs for small MS and normal BTS. At least one set of new tables for legacy symbol rate is needed. Whether the addition of increased symbol rate option requires separate tables or this can be covered in a correction table, need further studies and discussions.

References to the new tables need to be added in the section specifying packet data performance requirements. 
The section specifying adjacent timeslot levels and special conditions for micro-BTS and pico-BTS needs to be updated with the new modulations.

Introduction of new modulations may require some additional scenarios and requirements for DARP II. Requirement values for new MCSs are required.
The impact on performance, when combination with the Reduced TTI option is used, needs further investigations. The 20-ms frame assumption is mentioned on several places. Whether the introduction of 10-ms frame implies new requirements or if this could be handled by re-phrasing the existing text is still an unsolved issue. However, PAN performance may need to be specified. 
2.4.3 Reference interference level

New requirement tables for Interference ratio at reference performance are needed for applicable MCSs in co-channel and adjacent channel conditions, for normal BTS and small MS and for each new modulation. One set is required for legacy symbol rate and one set for increased symbol rate. References to the relevant tables need to be updated. 

The relevant input signal levels to verify the performance need to be specified for new modulations. 
The section defining the requirements for pico-BTS needs some minor updates.

Introduction of new modulations may require some additional scenarios and requirements for DARP II. This has not been considered so far. Requirement values for new MCSs are required.

If the introduction of RTTI frame has an impact to justify adding new requirements is still unclear, but a working assumption is to assume same performance as for 20-ms frames if PAN is not implemented. However, if PAN impact is considered, revised performance requirements need to be added. Clarification is needed.
2.5 Annex A

Graphs of Spectrum characteristics (spectrum due to the modulation) for new modulations need to be added, at least for the increased symbol rate case. If the 8-PSK spectrum mask is re-used for legacy symbol rate minor editorial updates are needed.

2.6 Annex B

Time masks for normal duration bursts (NB) for the new modulations in case of legacy symbol rate and increased symbol rate need to be added.
2.7 Annex C and Annex D

No change is required

2.8 Annex E

Requirements are required for the new modulations in the Modulation accuracy section.
2.9 Annex F

No change is envisaged.

2.10 Annex G

This annex contains the definition of EVM. A review to check the applicability for other modulations is needed. Possibly a revision of existing definition would be sufficient.

2.11 Annex H and Annex I

These annexes need to be updated to take new modulations into account in the performance requirement sections.

2.12 Annex J, Annex K, Annex L and Annex M

No change is envisaged.

2.13 Annex N

Test scenarios for the case one strong dominant interferer should be added for the new modulations. 
3 Summary of open issues
In summary, there are a number of open issues to solve before all necessary CRs can be written. A list of such issues identified so far is shown below.
	Chapter
	Paragraph in specification
	Open issues

	Transmitter characteristics
	Output power
	Definition of output power is needed for any new modulations introduced

	
	“
	MS power classes for new modulations need to be defined

	
	“
	MULTISLOT_POWER_PROFILE for the new modulations need to be added?

	
	Spectrum due to the modulation
	Spectrum requirements for legacy and increased symbol rate respectively with associated TX filters need to be defined

	
	Spectrum due to switching transients
	Could we assume the same requirements for new modulations as for 8-PSK today

	
	Spurious emission
	Keep existing requirements or adjust according to PAR

	
	Modulation accuracy
	Measurement filters and the performance requirements need to be specified for legacy and increased symbol rate respectively.

	
	“
	Compression to be standardized? Optional or not

	Transmitter/receiver performance
	Nominal Error Rate (NER)
	NER to be specified for new modulations?

	
	Reference sensitivity level
	New tables of requirements for new MCSs and increased symbol rate for MS and normal BTS

	
	“
	Additional scenarios and requirements for all scenarios and new MCSs in DARP II.

	
	“
	Impact on performance if RTTI is used need to clarified

	
	Reference interference level
	New tables of requirements for new MCSs and increased symbol rate for co-channel and adjacent channel interference for MS and normal BTS

	
	“
	The relevant input signal levels to verify the performance need to be specified for new modulations

	
	“
	Additional scenarios and requirements for all scenarios and new MCSs in DARP II.

	
	“
	Clarify if the combination with RTTI has any impact on performance

	Annex E
	Modulation accuracy
	Add requirements for new modulations

	Annex G
	EVM
	Current definition of EVM reusable with modification for new modulations

	Annex H, Annex I
	Performance requirements
	Update of performance requirements for E-OTD and LMU for new modulations?

	Annex N
	Test scenarios
	New test scenario for new modulations
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